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DETAILED ACTION 
Remarks 

1 . The Amendment filed on 7-June-2006 has been received and entered. Claims 1 8-19, 23, 
39, 42-43, 47, 63, 66-67, and 71 have been cancelled. Therefore, claims 1-14, 16-17, 20-22, 24- 
38, 40-41, 44-46, 48-62, 64-65, 68-70, & 72 are now pending. 

2. Applicant's Amendment has overcome the 35 USC 101 rejections. 

Terminal Disclaimer 

3 . The terminal disclaimer filed on 7-June-2006 disclaiming the terminal portion of any 
patent granted on this application which would extend beyond the expiration date of 6,643,672 
Bl has been reviewed and is accepted. The terminal disclaimer has been recorded. 

EXAMINER'S AMENDMENT 

4. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Mr. Jonathan M. Harris (Attorney of Record) on July 12, 2006. 



Amendments to the Claims: 

5. This listing of claims will replace all prior versions, and listings, of claims in the application: 
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Listing of Claims: 

1 . (Previously Presented) A method for delaying asynchronous writes in a distributed file 
system of a computing system to which a unique identifier is assigned, comprising: 

said computing system buffering a page of dirty data with the unique identifier upon 
writing to a server; 

said computing system changing the unique identifier to create a current unique identifier 
that is assigned to the distributed file system upon a failure of the server; 

said computing system comparing the buffered unique identifier with the current unique 
identifier when the page is requested while the page is in a written state; 

said computing system handling the request responsive to the comparison by storing the 
buffered written page to disk storage if the buffered unique identifier differs from 
the current unique identifier or performing a file sync operation if the buffered 
unique identifier matches the current unique identifier; and 

said computing system maintaining cache consistency by issuing an exclusive mode 
token from the server to a client to permit the client to dirty the page, issuing a 
shared mode token from the server to the client to permit the client to use, but not 
dirty, the page, and revoking the exclusive mode token before issuing the shared 
mode token. 

2. (Original) The method of claim 1 , further comprising assigning the unique identifier. 

3 (Previously presented) The method of claim 2, wherein assigning the unique identifier 
comprises assigning a sequence number. 

4. (Original) The method of claim 3, wherein assigning the sequence number comprises 
assigning a cluster-wide sequence number. 

5. (Original) The method of claim 3, wherein changing the unique identifier comprises 
incrementing the sequence number. 
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6. (Previously presented) The method of claim 1, wherein buffering the dirty page 
comprises storing the unique identifier in a header of the page. 

7. (Previously presented) The method of claim 6, wherein buffering the written page with 
the unique identifier comprises returning the page to a least recently used queue. 

8. (Previously presented) The method of claim 1 , wherein buffering the written page with 
the unique identifier comprises returning the page to a least recently used queue. 

9. (Original) The method of claim 1 , wherein the dirty page transitions to a written state 
upon the write to the server. 

1 0. (Original) The method of claim 9, wherein the written page is handled as though in the 
dirty state when the page is in the written state. 

1 1 . (Previously presented) The method of claim 1 , wherein buffering the written page with 
the unique identifier comprises caching the written page with the unique identifier. 

1 2 . (Previously presented) The method of claim 1 1 , wherein caching the written page with 
the unique identifier comprises caching the written page with the unique identifier on the client. 

1 3 . (Previously presented) The method of claim 1 , wherein changing the unique identifier 
comprises incrementing the unique identifier. 

14. (Previously presented) The method of claim 1, wherein comparing the buffered unique 
identifier with the current unique identifier comprises determining whether the current unique 
identifier is a numerically higher value. 



15. (Canceled). 
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16. (Original) The method of claim 1, further comprising: 

buffering a plurality of dirty pages before writing them to the server; and 
writing the buffered dirty pages to the server in a single write operation. 

17. (Original) The method of claim 1 , further comprising: 
buffering a plurality of written pages; and 

writing the plurality of written pages to disk storage in a single write operation. 

18. (Canceled). 



19. (Canceled). 

20. (Previously Presented) The method of claim 1 , wherein at least one of the exclusive 
mode token and the shared mode token is embedded in at least one of a read and a write 
operations in an the operating system. 

2 1 . (Previously Presented) The method of claim 1 , wherein revoking the exclusive mode 
token comprises revoking the exclusive mode token when another computing system wants to 
read the data. 

22. (Previously Presented) The method of claim 1 , further comprising a server sharing free 
space information with a plurality of clients. 



23. (Canceled). 

24. (Previously presented) The method of claim 1 , further comprising ensuring that a file 
modification time of a file is updated before or at file close time but not after, comprising: 

setting a flag at the client when any page of the file is dirtied; 

clearing the flag when dirty data is sent to the server before the file is closed; 
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notifying the server from the client to update the modification time if the flag is still set at 
close time; 

notifying the server from the client to forego updating the modification time if dirty data 
is sent to the server after the file has been closed. 

25. (Currently amended) A program storage medium encoded with instructions that, when 
executed by a computer, perform a method for delaying asynchronous writes in a distributed file 
system to which a unique identifier is assigned, the method comprising: 

buffering a page of dirty data with the unique identifier upon writing to a server; 

changing the unique identifier upon a failure of the server to create a current unique 
identifier ; 

comparing the buffered unique identifier with the current unique identifier when the page 
is requested while the page is in a written state; and 

handling the request responsive to the comparison by storing the buffered written page to 
disk storage if the buffered unique identifier differs from the current unique 
identifier or performing a file sync operation if the buffered unique identifier 
matches the current unique identifier; and 

maintaining cache consistency by issuing an exclusive mode token from the server to a 
client to permit the client to dirty the page, issuing a shared mode token from the 
server to the client to permit the client to use, but not dirty, the page, and revoking 
the exclusive mode token before issuing the shared mode token. 

26. (Original) The program storage medium of claim 25, wherein the method further 
comprises assigning the unique identifier. 

27. (Currently amended) The program storage medium of claim 26, wherein assigning the 
unique identifier in the encoded method comprises assigning a sequence number. 



28. (Currently amended) The program storage medium of claim 27, wherein assigning the 
sequence number in the e ncod e d method comprises assigning a cluster-wide sequence number. 
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29. (Currently amended) The program storage medium of claim 27, wherein changing the 
unique identifier in the encoded method comprises incrementing the sequence number. 

30. (Currently amended) The program storage medium of claim 25, wherein buffering the 
dirty page in the encod e d method comprises storing the unique identifier in a header of the page. 

3 1 . (Currently amended) The program storage medium of claim 30, wherein buffering the 
written page with the unique identifier in the encoded method comprises returning the page to a 
least recently used queue. 

32. (Currently amended) The program storage medium of claim 25 , wherein buffering the 
written page with the unique identifier in the e ncod e d method comprises returning the page to a 
least recently used queue. 

33. (Currently amended) The program storage medium of claim 25, wherein the dirty page 
transitions to a written state upon the write to the server in the encoded method. 

34. (Currently amended) The program storage medium of claim 33 , wherein the written page 
is handled by the encod e d method as though in the dirty state when the page is in the written 
state. 

3 5 . (Currently amended) The program storage medium of claim 25 , wherein buffering the 
written page with the unique identifier in the encoded method comprises caching the written 
page with the unique identifier. 

36. (Currently amended) The program storage medium of claim 35, wherein caching the 
written page with the unique identifier in the encod e d method comprises caching the written 
page with the unique identifier on the client. 
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37 . (Currently amended) The program storage medium of claim 25, wherein changing the 
unique identifier in the encoded method comprises incrementing the unique identifier. 

38. (Currently amended) The program storage medium of claim 25, wherein comparing the 
buffered unique identifier with the current unique identifier in the encoded method comprises 
determining whether the current unique identifier is a numerically higher value. 

39. (Canceled). 

40. (Currently Amended) The program storage medium of claim 25, wherein the e ncoded 
method further comprises: 

buffering a plurality of dirty pages before writing them to the server; and 
writing the buffered dirty pages to the server in a single write operation. 

41. (Currently amended) The program storage medium of claim 25, wherein the encoded 
method further comprises: 

buffering a plurality of written pages; and 

writing the plurality of written pages to disk storage in a single write operation. 



42. (Canceled). 

43. (Canceled). 

44. (Currently amended) The program storage medium of claim 25, wherein at least one o 
the exclusive mode token and the shared mode token is embedded in at least one of a read and 
write operations in an the operating system. 

45 (Currently amended) The program storage medium of claim 25, wherein revoking the 
exclusive mode token in the ©needed method comprises revoking the exclusive mode token 
when another computing system wants to read the data. 
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46. (Currently amended) The program storage medium of claim 25, wherein the encoded 
method further comprises a server sharing free space information with a plurality of clients. 

47. (Canceled). 

48. (Currently amended) The program storage medium of claim 25, wherein the e ncod e d 
method further comprises ensuring that a the file modification time a file is updated before or at 
file close time but not after, comprising: 

setting a flag at the client when any page of the file is dirtied; 
clearing the flag when dirty data is sent to the server before the file is closed; 
notifying the server from the client to update the modification time if the flag is still set at 
close time; and 

notifying the server from the client to forego updating the modification time if dirty data 
is sent to the server after the file has been closed. 

49. (Currently amended) A computer programmed to perform a method for delaying 
asynchronous writes in a distributed file system to which a unique identifier is assigned, the 
method comprising: 

buffering a page of dirty data with the unique identifier upon writing the data to a server; 
changing the unique identifier upon a failure of the server to create a current unique 
identifier ; 

comparing the buffered unique identifier with the current unique identifier when the page 

is requested while the page is in a written state; and 
handling the request responsive to the comparison by storing the buffered written page to 

disk storage if the buffered unique identifier differs from the current unique 

identifier or performing a file sync operation if the buffered unique identifier 

matches the current unique identifier; and 
maintaining cache consistency by issuing an exclusive mode token from the server to a 

client to permit the client to dirty the page, issuing a shared mode token from the 
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server to the client to permit the client to use, but not dirty, the page, and revoking 
the exclusive mode token before issuing the shared mode token. 

50. (Original) The programmed computer of claim 49, wherein the method further comprises 
assigning the unique identifier. 

5 1 . (Currently amended) The programmed computer of claim 50, wherein assigning the 
unique identifier in the programmed method comprises assigning a sequence number. 

52. (Currently amended) The programmed computer of claim 5 1 , wherein assigning the 
sequence number in the programmed method comprises assigning a cluster-wide sequence 
number. 

53. (Currently amended) The programmed computer of claim 51 , wherein changing the 
unique identifier in the programmed method comprises incrementing the sequence number. 

54. (Currently amended) The programmed computer of claim 49, wherein buffering the dirty 
page in the programmed method comprises storing the unique identifier in a header of the page. 

5 5 . (Currently amended) The programmed computer of claim 54, wherein buffering the 
written page with the unique identifier in the programmed method comprises returning the page 
to a least recently used queue. 

56. (Currently amended) The programmed computer of claim 49, wherein buffering the 
written page with the unique identifier in the programmed method comprises returning the page 
to a least recently used queue. 



57. (Currently amended) The programmed computer of claim 49, wherein the dirty page 
transitions to a written state upon the write to the server in the programm e d method. 
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58. (Currently amended) The programmed computer of claim 57, wherein the written page is 
handled by the programmed method as though in the dirty state when the page is in the written 
state. 

59. (Currently amended) The programmed computer of claim 49, wherein buffering the 
written page with the unique identifier in the programm e d method comprises caching the written 
page with the unique identifier. 

60. (Currently amended) The programmed computer of claim 59, wherein caching the 
written page with the unique identifier in the programm e d method comprises caching the written 
page with the unique identifier on the client. 

6 1 . (Currently amended) The programmed computer of claim 49, wherein changing the 
unique identifier in the programmed method comprises incrementing the unique identifier. 

62 . (Currently amended) The programmed computer of claim 49, wherein comparing the 
buffered unique identifier with the current unique identifier in the programm e d method 
comprises determining whether the current unique identifier is a numerically higher value. 

63. (Canceled). 

64. (Currently amended) The programmed computer of claim 49, wherein the programmed 
method further comprises: 

buffering a plurality of dirty pages before writing them to the server; and 
writing the buffered dirty pages to the server in a single write operation. 

65. (Currently amended) The programmed computer of claim 49, wherein the programm e d 
method further comprises: 

buffering a plurality of written pages; and 

writing the plurality of written pages to disk storage in a single write operation. 
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66. (Canceled). 

67. (Canceled) 

68. (Currently amended) The programmed computer of claim 49, wherein at least one of the 
exclusive mode token and the shared mode token is embedded in at least one of a read and a 
write operations in an the operating system. 

69. (Currently amended) The programmed computer of claim 49, wherein revoking the 
exclusive mode token in the programmed method comprises revoking the exclusive mode token 
when another computing system wants to read the data. 

70. (Currently amended) The programmed computer of claim 49, wherein the programm e d 
method further comprises a server sharing free space information with a plurality of clients. 

71. (Canceled). 

72. (Currently Amended) The programmed computer of claim 49, wherein the programmed 
method further comprises ensuring that a the file modification time a file is updated before or at 
file close time but not after, comprising: 

setting a flag at the client when any page of the file is dirtied; 
clearing the flag when dirty data is sent to the server before the file is closed; 
notifying the server from the client to update the modification time if the flag is still set at 
close time; and 

notifying the server from the client to forego updating the modification time if dirty data is 
sent to the server after the file has been closed. 
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Allowance 

6. Claims 1-14, 16-17, 20-22, 24-38, 40-41, 44-46, 48-62, 64-65, 68-70, & 72 are allowed 
over the prior art made of record. 

7. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Neveen Abel-Jalil whose telephone number is 571-272-4074. 
The examiner can normally be reached on 8:30AM-5:30PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffrey A. Gaffin can be reached on 571-272-4146. The fax phone number for the 
ganization where this application or proceeding is assigned is 571-273-8300. 



or 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Neveen Abel-Jalil 
July 13, 2006 




